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I. INTRODUCTORY REMARKS. 


The collections upon which the following; results are based 
are these :— 


(1) A series of shore-sands from the ocean and lagoon-beaches 
of the Funafuti Atoll. Obtained by Prof. W. J. Sollas, 
F.R.S., during the first expedition to Funafuti in 1896. 


(2) Samples from the rocks forming the seaward slope of the 
reef at depths from 16-200 fathoms, obtained by means 
of heavy steel chisels and tangles; also samples of sand 
from various depths. Collected by Prof. Edgeworth David 
and Mr. Woolnough in 1897. 


(3) A series of sand and reef-rocks collected by Messrs. G. 
Halligan and A. E. Finckh round the Atoll at depths 
down to 240 fathoms. Also soundings and dredgings 
taken along a line due west from Tutanga. Collected in 
August 1898. 
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During my mieroscopical examination of the thin slices of the 
cores brought up by the boring operations at Funafuti it was 
evident that, in order to arrive at some definite conclusions re- 
speeting the meaning of the various changes in the facies of the 
foraminifera and other mierozoa found at different levels, we 
ought to know more about the actual distribution of the microzoa 
living round the atoll and in the lagoon. By a careful study of 
the differences in the distribution of the smaller organisms it is 
possible to gain information of considerable value as to the depth 
at which they best developed, and also with regard to the ac- 
companying physical or hydrographical conditions. The present 
paper should therefore serve as a basis for the discussion of the 
significance of the contents of the core as far as the foraminifera 
are concerned (and these organisms, by the way, constitute the 
ereater proportion of the Funafuti core), since the results are 
derived from samples obtained from fairly shallow-water deposits, 
speaking in the hydrographical sense. 

This interesting subject, in its bearing on the contents of the 
‚core, may be discussed in a later paper of this series. 

The deep-sea soundings taken round Funafuti are also of 
considerable interest, and their description may be reserved for 
another paper on the subject. 


II. FORAMINIFERA from the OCEAN-BEACHES, FUNAFUTI, 
from material collected by Prof. Souuas, 1896. 


Norr.—The actual label-names attached to the samples of 
sands have the following signification, and the native name alone 
is here retained :—' Our Islet” = Fongafale Islet or Funafuti 
Island; “South Island" = Avalau Islet; “Gold Island" 
Fualopa Islet. 

The following terms in the Table denote the relative abundance 
of the specimens :—v.r.— very rare; r.=rare; f. — frequent ; 
= common; v.c. very common; ex.c.=excessively common. 
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N. en 
Names | Fosgate E Fualopa 
re slet. Islet. 
I || Addere DT Dein, ee | cease m vr 
2. e Ja let ees jg; 
3. s lacunensis, Ohap. see ee Pe Gagan G 
4. ps devamicata Brady | n 
¡ 5.| Biloculina irregularis, OO OE eed r, 
6. a ningens DENT.) eee R E dës m 
7.| Spiroloculina nitida, d'Orb. — ............... Ir | wes 
8. N » var. foveolata, Egger ` G 
9, E canaliculata, Orb. .........| e year: 
10. x acutimargo, Brady een) eee He 
1l. e EE T r. 
12, » KIG L -— ja 
18. enenata, Karrer eee aeee era: YP, 
14. | Miliolina circularis (Born) EE e c. 
15. 5 T var. sublineata, Brady| _...... vr. 
16. » subrotunda (Mont.)........-....-.| ^ ...... Vr. 
*17. " lala (OTDA eae a EN e. 
18. >> goma (Lan) aaa assis ven: 
19. T oblonga (Mont. ME NE e. 
20. » oscan (d Orb.) aaa oes f. i 
21. " GOD (QU) | acemoseescaccosecd] ^^ aa de 
22. x funafutiensis, Chap. ............| ^ ...... EV 
Do: E Boueana (d'Orb.).....-......----.- Nm "ep 
24. A Cuvieriana (d'Orb.) .........| 2.08. |o r 
25: 5 Vida (OVORA Saa aaa noue Uy 
26. a H var. Bertheliniana,| — ...... c. e 
Brady. 
Zo ES Se var. Terquemiana,  —...... v.r. 
Brady. 
28. Se e EE E eens Se v.r. 
*29. D agglutinans (VOrb.) . veal) en. al 
*30. S Jee E Och). zem 0. f. 
il; » innen KROTO se i 
32. 5 undosa (Karrer) | Ese p 
98. reticulata (d'Orb.) ...............| | ...... ve. I ve 
34. JEG HISAR (CERNE) sd seeder f G 
35.| Artieulina J'unalis, var, inornata, Brady... ...... vr 
36. | Hauerina compressa (VOrb.) ...............| — 4... t 
37. E NET) T Basen vr 
88. | Planispirina exigua, Brady............-...-.| monos: ie 
39. | Sigmoilina celata (Costa) .................. ee t 
40. | Cornuspira involvens, Reuss sese ereer esel ee v.c. 
41. | Peneroplis pertusus (Forskäl) ...............| ^ ...... c. 
42, antenas ese Ee B 
x42. (Monalysidium) | cylindraceus | — ...... f. 
(Lam.). 
44. 7 QM) ws tomen) eese. censes Vr. 
45. m (GUD) Salle, UN a eco. vr. 
46. | Orbitolites marginalis (Lam.) — ............ o exc c 
47 o daper (DOE era] ees T 
48. x complanata, Lam. ............... Ve. L ex.C. 
1 
* See notes appended to this list. 
LINN. JOURN.—ZOOLOGY, VOL. XXVIII. 27 


x49. | Orbitolites complanata, var. plicata (Dana) 
x50. | Haddonia minor, sp.nov. .................- 
51. | Textularia rugosa (Reuss) .................. 
52. S EE 
x53.| Verneuilina spinulosa (Reuss) | ............ 
54. | Valvulina Davidiana, Chap. ..............- 
55. | Clavulina angularis, d'Orb................... | 
56. | Bolivina limbata, Brady .................. .. 
e m LORCUOSCAME LOR EE 
58. | Sagrina raphanus, P. & J. .................. 
59. | Globigerina sacculifera, Brady | ............ 
60. | Spirillina vivipara, Ehr...................... 
61. d inequalis, Brady.................. 
62. z G (OVENS, EE 
x63. | Patellina corrugata, Will. ..............--- 
64. | Cymbalopora Poeyi (d'Orb.) ............... 
x65. x „ var. sguamosa (d'Orb.) 
66. $5 .tabelleformis, Brady ...... 
67. F (Tretomphalus) bulloides 
(d’Orb.) 
68. | Discorbina araucana (d'Orb.) ............... 
69. 5 Vilardeboana (Q Orb.) ......... 
70. » EXE tero. (GODE Ee 
Wil F IIT 
72. 5 globularis (A'Orb.)........ ....-. 
73. » tabernacularis, Brady ......... 
74. E acuminata, sp. TER 
15. 2 EE EE 
76. e orbicularis (Terq.) — .....:...... 
11. | Planorbulina larvata, P. & J................ 
78. 5 acervalis, Brady ............ 
«79. p retinaculata, P. & J...... Sesh 
80. | Truncatulina lobatula (W. & I.) ......... 
al. o variabilis (d Orb.) ............ 
82. ai (El BEE E 
83. ha reticulata (Czjzek) ......... 
84. | Anomalina coronata (P. & J.)............... 
x85. | Calcarina Spengleri (L.) ............... 
86. 2: hispida, Brady sesse ssseseles Ber 
87. cf 2e var. pulchella, Ohap. . 
88. | Tinoporus baculatus (Montf.) .............-. 
x89, T » var. florescens, nov. . 
90. | Gypsina inherens (Schultze) ............... 
91. » globulus (Reuss) ee e ees 
99. | Polytrema miniaceum (Pallas) ............ 
93. | Polystomella striatopunctata (F. & M.) ... 
94. » guacella RE VI) 
95. n GD 
96. | Amphistegina Lessonit, X’Orb................ 
97. | Heterostegina depressa, d’Orb. 


MR. F. CHAPMAN ON THE 


Name. 


| N.end 
| Fongafale 
Islet. 


on. 


DEER 


DEE 


u... 


Avalau 
Islet. 


Fualopa 
Islet. 


Vr 


* See notes appended to this list. 
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Of the foregoing samples of foraminiferal sands from the 
seaward beaches of Funafuti, that from Avalau Islet is by far 
the richest in organisms. The Foraminifera are there in great 
profusion, and the species very numerous for a coral area; the 
specimens themselves are beautifully preserved, even down to 
the most delicate ornamentation of spines and the perfect 
contour of the shell in many of the fragile forms. 

Besides the Foraminifera we find in the sand of Avalau Islet 
fragments of calcareous Alge, spicules of a Caleisponge, Aleyo- 
narian spicules, a few Heteropods and numerous Ostracoda ; 
the valves of the last-named organisms are more than usually 
abundant and varied, and these, together with other Ostracoda 
from Funafuti, will be enumerated and described in a separate 
paper. 

The sand here examined from Fongafale Islet is water-worn 
and perhaps wind-polished, so that the result—the occurrence of 
five species only of Foraminifera—is not surprising. 

We now proceed to the description of new species, and notes 
ou the more remarkable forms of the Foraminifera occurring in 
the beach-sands of Funafuti. 


Notes on the Foraminifera of the Beach-Sands, Funafuti. 


MILIOLINA LABIOSA (d’ Orbigny). 

The specimens from Avalau Islet exhibit the same tendency to 
merge into Nubecularia Bradleyz, Millett, by growing irregularly 
in a lateral direction until the milioline character is entirely lost, 
which Millett remarks in his description of the Malay fora- 
minifera *. There are apparently no specimens from Funafuti, 
such as were found in the Malay soundings, which pass into 
Miliolina valvularis (Reuss). 


MILIOLINA AGGLUTINANS (d’Orb.). 

The form which is rather frequent at Avalau Islet partakes of 
the general characters of A. Bosciana (d'Orb.) and might 
perhaps with equal reason be assigned to that species. Millett 
figures a similar example from the Malay Archipelago T. 


MILIOLINA Ferussacıı (d’Orb.). 
Probably more than half the number of specimeus from 
Funafuti are represented by the flattened costate variety, formed 


* Journ. R. Micr. Soc. 1898, p. 502. 
T Tom. cit. p. 268, pl. iv. figs. 4 ac. 


L 
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almost on a spiroloculine plan, similar to the figure given by 
Millett of his Malay specimens *, 


PENEROPLIS (MONALYSIDIUM) CYLINDRACEUS (Lam.). 


A very delicate little form, which by its thin shell-structure 
and simple oral aperture seems to belong to the subgeneric type 
Monalysidium. 


ORBITOLITES COMPLANATA, Lam., var. PLICATA, J. D. Dana. 

Marginopora vertebralis, Blainville, var. plicata, Dana, 1848, in Wilkes’ 
United States Exploring Expedition Reports, ** Zoophytes," p. 706, [in 
vol of plates referred to as Marginopora vertebralis?) pl. 60. figs. 9 
9 a, b. 

Orbitolites laciniatus, Brady, 1881, Quart. Journ. Mier. Sci. vol. xxi. 
N.S. p. 47. 

O. complanata, var. laciniata, Carpenter, 1883, Report on the Genus 
Orbitolites, Zool. Chall. Exp. part xxii. pl. vii. 


This is the well-known thick variety of Orbitolites with the 
plieated margin, and which Brady showed to be a stage of shell- 
growth dependent on a phase of reproduction, since the edge 
bears chamberlets with megalospheric young. J. D. Dana 
described this variety as plicata in 1848, and H. B. Brady 
appears to have overlooked this when he described his specimens 
from Fiji and elsewhere. 


HADDONTA MINOR, sp. nov. (Pl. 36. figs. 1, 2.) 


Test attached by the earlier segments, which are frequently 
grouped in a triserial manner, as in Verneuilina, &c.; afterwards 
growing erect or in a vermiform fashion, similar to H. Torres- 
iensis, but is much smaller. Aperture horseshoe-shaped. 

Average length of test 2-4 mm. ; average diameter '7 mm. 

Avalau Islet; very rare. 


VERNEUILINA SPINULOSA (Reuss). 
The specimens from Avalau Islet are in very fine condition, 
and the spinous processes are exceptionally long. 


PATELLINA CORRUGATA, Williamson. 

It is very unusual to find this species in low latitudes, but it 
is not unknown from such localities ; it has, for instance, been 
recorded from Mauritius and elsewhere. It is, however, more 
abundant in temperate and colder areas. 


* Journ. R. Mier. Soc. 1898, p. 507, pl. xii. figs. 7 a-c. 
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CYMBALOPORA PoEYI, var. SQUAMOSA (d’Orb.). 

Rotaha squamosa, d'Orb., 1826, Ann. Sci. Nat. vol. vii. p. 272. no. 8. 

-Rosalina squamosa, d'Orb., 1839, Foram. Cuba, p. 100, pl. iii. figs. 
12-14. 

Cymbalopora Poeyi, d'Orb., depressed var., Brady, 1884, Rep. Chall. 
vol. ix. p. 637, pl. cii. figs. 14 a-d. 

This variety is a neat depressed form of the heavier sub- 
conical specific type; in its earlier stages it is sometimes found 


parasitic upon alge. 


DISCORBINA ACUMINATA, sp.nov. (Pl. 36. fig. 3.) 


Test conical, elongate; the apex terminating in a sharp point. 
The inferior face deeply sunken. Chambers arranged in about 
six whorls, the segments long and set obliquely. Surface of test 
ornamented with radiating strie centred in the apex and the 
umbilicus respectively. Height ‘3 mm.; diameter `2 mm. 

Although D. acuminata is related to D. tabernacularis, Brady, 
it differs in having straighter and longer sides to the cone and a 
pointed aboral extremity. 

Shore-sand, Avalau Islet, Funafuti; rare. 


PLANORBULINA RETINACULATA, Parker d Jones. 

Planorbulina retinaculata, P. & J., Phil. Trans. vol. clv. 1865, p. 380, 
pl. xix. fig, 2. 

A wild-growing modification of P. mediterranensis, d’Orbigny, 
parasitic on shells or alge, in which the chambers of the later 
whorls are partially separated, and bear numerous apertures 
especially around the periphery of the test. Parker and Jones’s 
specimens were found in the West Indies. This form is especially 
worthy of notice, as it does not appear to have occurred often, 
if at all, since the original description was published. P. retin- 
aculata occurs at Funafuti detached from their surfaces of 
support and mingled with the sand. 


ÜALCARINA SPENGLERI (Linne). 

This species appears to be almost exclusively confined to the 
East Indian Archipelago, and therefore its occurrence at Funafuti 
in at least one of the samples of beach-sauds is interesting as 
adding to its geographical range. The Funafuti specimens are 
small but typical. 
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TINOPORUS BACULATUS (Montfort), var. FLORESCENS, nov. 
(Pl. 36. fig. 4.) 

This variety has its distinguishing feature in the curious 
dehiscent or florescent terminations of the spurs of the test. 
This is proved by thin sections to be formed by the redundant 
overgrowth of the acervuline or compressed outer layers of cham- 
berlets upon the intermediate shell-growth forming the spurs. 
This overgrowth is very thin, and covering the spurs forms a 
recurved edge around their extremities. Occurs at Avalau 
Islet. 


III. FORAMINIFERA from the LacooN-BEACcHEs, FUNAFUTI. 


Two samples of the foraminiferal sand of the lagoon-beaches 
are noticed here, with the species of foraininifera found therein. 
One is from Funafuti Island (Fongafale I.), collected by 
Prof. Sollas in 1896; the other from the S.E. of the Atoll at 
Funafala Islet, collected by Messrs. Halligan and Finekh in 
1898. 

The dredgings taken across the lagoon commencing off Fonga- 
fale at a depth of 10 fathoms have been microscopically examined 
for foraminifera and already reported upon *. 


Lagoon-beach 
Lagoon-beach 5 
Name. S. end of 
at Fongafale I. ni 

1. | Nubecularia divaricata, Brady — ........| —— ......... v.r. 

2. | > lucifuga, Defrance ........ : VES | 

9. lacunensis, Chapman ....5.| ......... | vr 

4. Spiroloculina nitida, Orb.) ee nt 

5. 5 N vars oocolaza nee v.r. 

Egger. 

G. | R grata Verg... E H : 

DR antillarım, d@rb e vr. 

8. | Miliolina seminulum (AUN EN ao: | 

9. 2 oblonga (Mont.) ....-.....--.-. v.r. 
10. 5 £rigomula (am, La anega OT y 
Il. m tricarinata (d’Orb.), var. Ber- it. ; Vel 

theliniana, Brady. 
12. » ` tricarinata, var. Ter- f 
quemiana, Brady. 

13. à reticulata (d’Orb.) ............ v e. 
14. Kerussacti (Ora ` Zeene v.r. 
Ir Peneroplis pertusus (Korskäl) eee e ite 
16. " amenas (Batsch) ccnenenenogu! ^ conescocc je. 
17. Orbitolites complanata, Lam. ............ Y.C. Vics 
18. " marginalis (Lam.) ............ lio e. 


* See Journ, Linn. Soc., Zool. vol, xxviii, pp. 161-210, 
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| Lagoon-beach 
Name. E AMA S. end of 
= '| Funafala I, 

Este darie gramen, E eese ease os 

20. 3 rugosa NR ouss)ge e "EE fi 

9]. = sipliempera, Brady. iese We. 

99. | Clavulina angularis, d'Orb............. aal vr. 

23. | Valvulina Davidiana, Chapman....—...| ......... Vic: 

94. | Sagrina raphanus, Parker & Jones ... PM nn 

95. | Cymbalopora Poeyi (VOrb.)  ............ | v-r. G. 

90. | Discorbina globularis (d'Ovb.)............| ^ ......... Vals 

27.| Truncatulina Akneriana (VOrb.) ......| — ......... TI. 

98. | Calcarina hispida, Brady.................. e. V.C. 

99. | Tinoporus baculatus (Montf.) ............ ex.C, V.C. 

30. | Gypsina inherens (Schultze) ............| ver: 

si. HET (Ba LE v.r. 

39. | Polytrema miniaceum (Pallas)............ | e. i e; 

38. | Amphistegina Lessonii, d'Orb............. | ex.c. v.e. 

34. | Heterostegina depressa, d'Orb............. | Ver v.r. 


IV. A DESCRIPTION of the REEF-FRAGMENTS obtained from the 
REEF-FACE, FUNAFUTI, upon which ADHERENT FORAMINIFERA 
have been found. 


It seems desirable to keep the description of this series of 
specimens distinct from the foraminiferal sands, chiefly in order 
to show how important a part the larger encrusting aud adherent 
foraminifera play in forming the growing reef, a fact which has 
been brought into prominence by the evidence of the Funafuti 
collections, both of the core and the samples dredged up from 
the living reef. These reef-samples are here arranged, firstly, 
in their order of position around the Atoll from N., E., S., to 
W., and, secondly, in the order of the depth from which they were 
dredged. The foraminiferal sands which are described subse- 
quently are arranged in order of depth; the bathymetrical 
distribution of the various organisms may thus be readily 
seen. 


N.W. of Pava I., 63 fathoms (1897). 


Two reef-specimens. (1) An encrusting mass of Polytrema 
planum measuring 3 cm. x 2°75 cm. This specimen was evidently 
torn off the reef at a weak point of attachment. It is smooth 
exteriorly, with a slightly undulate surface, and shows on the 
under, attached, surface a rudely concentrie manner of growth. 
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At one side of this specimen a full-grown megalospheric test of 
Oycloclypeus Carpenteri has been partially encrusted and over- 
grown by the Polytrema. 


Pava I., 240 fathoms (1898). 
Specimen A 51. 


A deep-sea coral with numerous adherent tests of Carpenteria 
balaniformis, and a doubtful specimen of C. rhaphidodendron. 


Funamanu (Beacon Id.), 25 fathoms. 


An aleyonarian stem encrusted in places with a pale green 
Polytrema planum and a species of bryozoa, and bearing on its 
surface numerous specimens of Carpenteria monticularis, C. utri- 
cularis, and Polytrema miniaceum. 


Funamanu (Beacon Id.), 45 fathoms (coll. A). 


A somewhat thin and flexuose piece of reef-rock measuring 
5 em. X 8 cm., encrusted with alge, foraminifera, hydrozoa, and 
bryozoa. 

The foraminifera are Polytrema planum and P. miniaceum, 
both represented only by young growths. 


Funamanu (Beacon Id.), 50 fathoms (1897). 
Svecimen C 1. 
Woral-rock encrusted with Zithothamnion Philippii var. funa- 
futiensis, Carpenteria monticularis, Polytrema planum, P. mini- 
aceum and var. alba, Serpule, and bryozoa. 


Specimen C 2. 

A thin fragment of coral-rock with adherent organisms— 
Lithothamnion, foraminifera, Serpule, and bryozoa. The forami- 
nifera are Sagenina frondescens, Bdelloidina aggregata, Carpen- 
teria monticularis, C. utricularis, and Polytrema miniaceum. 

(2) Another specimen of P. planum growing on a base of hard 
? coral-rock, measuring 3 em. x 2 em. The Polytrema has grown 
irregularly, forming thin layers. On the rougher side of this 
specimen Carpenteria monticularis occurs, and here and there 
are little patches of the pink Polytrema miniaceum. 
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Off Funamanu (Beacon Id.), 80 fathoms (1897). 


Specimen C 6. 

An axis of a Gorgoniid with an encrusting Lithothamnion and 
bryozoa, also some adherent foraminifera and Serpule. The 
foraminifera are Carpenteria monticularis, Polytrema miniaceum» 
and P. planum. Another similar fragment (see Pl. 35. fig. 2) 
shows, in addition to the above species, a good example of 
Carpenteria utricularis and a large mass of Carpenteria rhaphi- 
dodendron. 


Off Funamanu (Beacon Id.), 80 fathoms (1898). 


Specimens A 22. 

Several fragments broken from the reef; some consisting almost 
entirely of successive layers of Polytrema planum having a 
snowy or frothy texture and appearance. Two of the fragments 
have well-developed specimens of Carpenteria rhaphidodendron 
adhering to their surfaces, one of them measuring 3 cm. in 
height. A fragment of Turbinaria perforated by Cliona carries 
several specimens of Haddonia torresiensis on one surface, and 
on the opposite face numerous bryozoa, a sponge, Halimeda, and 
the pink encrusting Lithothamnion Philippii var. funafutiensis, 
and the following foraminifera :— Carpenteria monticularis, 
C. utricularis, and Polytrema miniaceum iu a young stage of 
growth. 


Specimen A 24. 

Two fragments of reef-rock, the upper surfaces of which are 
entirely overgrown with pure white examples of Polytrema 
planum. On the under surface bryozoa, Serpule, and Polytrema 
miniaceum occur. 


Falefatu, 38 fathoms (1898). 


Specimen A 19. 

A piece of hard calcareous rock, measuring 18x11x4 cm., 
overgrown on the upper surface with knobs and crusts of Litho- 
thamnion Philippii var. funafutiensis, Psammocora sp., bryozoa, 
and brachiopoda (Crania). Also the foraminifera Polytrema 
planum and P. miniaceum, The corals are chiefly adherent to 
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the upper (cleaner) surface, the bryozoa on the lower surface, 
whilst P. planum and P. miniaceum are on both surfaces. 


Off Tutanga, 60-100 fathoms (1898). 
Specimen A 35. 


A fragment of reef-rock measuring 75x45 cm., encrusted 
with Polytrema planum, which almost completely covers the 
specimen. There are also a few thin crusts of Lithothamnion 
Philippi var. funafutiensis associated with it, and an example of 
Cycloclypeus Carpenteri (form B), measuring 2°5 cm. in diameter. 
The base of the rock is cavernous and drilled by boriug 
organisms. 


Off Tutanga, 115-200 fathoms (1898). 


Carpenteria balaniformis very numerous on deep-sea corals 
(Oculinide). 


Off Tutanga, 117 fathoms (1897). 
Specimen A 32. 


A. rough, irregular fragment of reef-rock, measuring about 
10x9x6 em., consisting of an aggregate of organisms, as 
foraminifera, minute corals, hydrozoa, and Serpule, solidified by 
intergrowth and encrustation. By far the larger mass of the 
rock is formed of the encrusting and cementing organism Poly- 
trema planum, which here still retains the pale green colour so 
frequently seen in living specimens. This green coloration gives 
to the Polytrema an ilusionary resemblance to an alga. The 
large form (B) of Cycloclypeus Carpenteri is represented in this 
block by a specimen measuring 5 cm. in diameter, whilst there 
are numerous examples of the smaller form (A) embedded 
between the other organisms. 


Off Tutanga, 135 fathoms (August 1898). 


Specimen B7. 

A collection of reef-fragments ; consisting of some large masses 
of Polytrema planum (see Pl. 35. fig. 4), one or two measuring 
about 5 em. square; some lamellibranch shells overgrown inside 
and out with Serpule and Polytrema planum ; fungoid corals 
accreted with growing organisms, chiefly Polytrema planum ; a 
fragment of an aleyonarian stem measuring 45 cm. in length 
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and having a diameter of 1:8 cm., encrusted with Polytrema 
planum, which has ensured its preservation. 


Dredgings taken near Tutanga (bearing 102° to Tutanga, 
155” to Tegasu), 136 fathoms (1897). 


Fragmentary rock-specimens and Halimeda-joints. One piece 
consisting of an encrusting mass of Polytrema planum measures 
3x2 em. and is 4 mm. thick. The outer surface is smooth and 
of a very pale green colour. To the under surface a fine speci- 
men of Haddonia torresiensis is attached. 

The smaller fragments bear numerous dark-coloured speci- 
mens of Polytrema miniaceum. 

A fragment of Aleyonarian largely composed of the aggluti- 
nated spicules. 

Associated with these are Sagenina frondescens (on Halimeda) 
and Cycloclypeus Carpenter? (form A). 


Dredgings west of Tutanga, 200 fathoms. 


Specimen A 2. 

Two rather massive pieces of organic calcareous rock. and 
fragments of a Gorgoniid stem. 

The largest piece of rock measures 19:6 X 6 X 8:5 cm, and 
consists of large flaky masses of Polytrema planum built in tiers, 
rudely resembling the nest of the wasp (Vespa); with many 
adherent foraminifera, bryozoa, Serpule, brachiopoda (Orania), 
and alge. Besides P. planum the other foraminifera are Poly- 
trema miniaceum, whose small pustular tests are scattered over a 
large portion of the rock, and Carpenteria serialis, sp. nov. 
(Pl. 35. fig. 3). There are apparently two kinds of alge—one 
a thin, pink, encrusting form, and the other a thread-like or 
filamentose and branching organism rather doubtful in its 
affinity. 

The smaller piece of rock measures 8:5x 5 x 2°5 em., and has 
a double nodular shape, with a lumpy surface, overgrown with 
Polytrema planum, P. miniaceum, and several species of bryozoa. 

The alcyonarian stems are encrusted with a pink alga, and 
foraminifera (as Carpenteria utricularis, Polytrema miniaceum), 
a sponge, and numerous bryozoa. 
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South of Fuafatu, 25 fathoms (August 14th, 1897). 

Reef-fragments with broken shells and many foraminifera. 
The latter are:— 

Orbitolites complanata, vare. 

Sagenina frondescens, common and well-grown, on shells and 
Halimeda. 

Planorbulina acervalis, very rare, on Halimeda. 

Polytrema planum, on Halimeda, aud forming button - like 
masses. 

P. miniaceum, very common. 


Off Fuafatu, 60 fathoms (1897). 
Specimen C 4. 
A flat piece of coral covered with pink Lithothamnion, forami- 
nifera, Serpule, bryozoa, and brachiopoda (Orania). 
The foraminifera are Sagenina frondescens, Haddonia torresi- 
ensis, and Polytrema miniaceum. 


Off Fuafatu, 60 fathoms (1897). 
Specimen C3. 
Coral-rock encrusted with Lithothamnion, Polytrema planum, 
and bryozoa. 


S.S.W. of Fuafatu, 60 fathoms (1897). 
Specimen C 5. 
Caleareous rock encrusted with Zithothamnion, foraminifera, 
a small coral, Serpule, and bryozoa. 
The foraminifera are Haddonia torresiensis, Carpenteria 
monticularis, and Polytrema miniaceum. 


South of Fuafatu, 119 fathoms (1897). 


Reef-fragments, one of which measures 25x2 em. It is 
encrusted with Polytrema planum to which are attached several 
specimens of Haddonia torresiensis. There are also specimeus 
of Cycloclypeus Carpenteri (form A) in the accompanying sand. 
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TABLE sllustrating the DISTRIBUTION of REEF-FORMING FORAMI- 
NIFERA (adherent and encrusting species) round the Atoll of 


mm 


SH 


Dk 


* This table includes data given in my earlier paper on the same subject. 


Funafuti *. 
Name. Localities. | pron Conditions of growth. 

Sagenina  frondescens| Pava, Funamanu,| 30, 36, 50,| Found chiefly on Halimeda 
(Brady). Tutanga, and | 60, 136, joints. 

Fuafatu. 150, 200 

Haddonia torresiensis,| Pava, Funamanu,| 25, 35, 40,| Adherent to reef-roek and 
Chapman. (Pl. 35.| Tutanga, and 60, 80, reef-organisms. 
figs. 1 & 1a.) Fuafatu. 119, 136. 

Bdelloidina aggregata| Pava and Funa- 25, 50, 60, Found growing on reef- 
Carter. manu. 63. rock, millepores, corals, 

and molluscan shells. 

Carpenteriautricularis,| Pava, Funamanu, 25, 50, 57, Grows attached to Hali- 
Carter. Tutanga, and] 60,80,94, meda, Alcyonarian stems, 

Fuafatu. 196, 150, millepores, or bare reef- 
200. rock. 

Carpenteria balani- | Pavaand Tutanga.| 115-240. | Growing on deep-sea corals 
formis, Gray. and Serpule. 

Carpenteria monticu-| Funamanu, Tu-| 25, 50, 60,| Growing attached to Poly- 
laris, Carter. tanga, and Fua-| 80, 86, rema planum, Alcyo- 

fatu. 135, 200.| narian stems, molluscan 
shells, or bare reef-rock. 

Carpenteria ` rhaphi-? Pava; Funamanu| 60, 80, | Found only at two or three 
dodendron, Mobius.) and Fuafatu. ? 240. depths. Grows in massive 
(PL 35. fig. 2.) clusters, throwing out 

tubes which are often 
joined terminally by a 
platform-like growth of 
Polytrema planum. 

Carpenteria  serialis, Tutanga. 200. Attached to reet-fragments. 
sp. nov. (Pl. 35. 
fig. 3.) 

Polytrema planum | Pava, Funamanu,| 25, 38, 45, Found encrusting reef-rocks 
(Carter) (Pl. 35.) Falefatu, Tu-| 50,60,63, and rounding off sharp 
figs. 2 & 4.) tanga, Fuafatu. | 80, 117, angular fragments by en- 

119, 135,| wrapping them in succes- 
136, 200.) sive layers of acervuline 


| 
10. | Polytrema mimiaceum| Funamanu, Fale- 25, 38, 45, 


(Pallas). fatu, Tutanga, 
and Fuafatu. 
Polytrema miniaceum,| Funamanu. 


var. alba, Carter. 


Journ. Linn. Soc., Zool. vol. xxviii. pp. 1-27. 


50, 60, 80, 
| 136, 200. 
| 50. 


cells until the original 
contour entirely disap- 
pears. It even grows over 
living organisms, such as 
Cycloclypeus, until they 
are quite covered up by 
the rapid growth of the 
foraminifera. 

Growing profusely on Poly- 
trema planum, Halimeda 
joints, or reef-rock. 

Associated with P. minia- 
ceum but very rare. 


See 
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Besides the foregoing adherent forawinifers, the ordinary 
species of smaller dimensions which live freely on the reef play 
an important part by the enormous quantities of their tests which 
speedily become encrusted and consolidated by the growth of 
organisms. A cavernous rock is thus formed, the interstices of 
which do not become filled until a much later date in the history 
of the reef-formation. 

Such noteworthy species are Amphistegina Lessonii, Tinoporus 
baculatus, Heterostegina depressa, Calcarina hispida (which, 
however, is one of the first organisms to disappear by solution), 
Orbitolites complanata and O. marginalis, and Cycloclypeus 
Carpenteri. 

As regards the last named species, C. Carpenter, it is interesting 
to note its occurrence at four localities round Funafuti, namely, 
Pava, Funamanu, Tutanga, and Fuafatu. It has a range in depth 
of 30-200 fathoms. At 50-60 fathoms both the megalospherie 
and the microspheric forms occur, form A greatly preponderating. 
At 80 fathoms form B (the microspheric or large discoid form) 
was most frequently dredged up alive by Prof. David. 


Notes on Foraminifera from the Reef-fragments, 
Funafuti. 


CARPENTERIA BALANIFORMIS, Gray. 

Carpenteria balaniformis, Gray, 1858, Proc. Zool. Soc. Lond. vol. xxvi. 
p. 269, figs. 1-4. 

C. balaniformis, Chapman, 1900, Journ. Linn. Soc., Zool. vol. xxviii. 
p. 18, pl. 4. figs. 1, 2. 

Other deep-sea corals with numerous attached specimens of 
C. balaniformis have been sent on in further collections since 
the first paper on Funafuti Foraminifera was written. One of 
the corals came from 240 fathoms off Pava I.,and is the deepest 
sample obtained from the reef. This specimen bears no less than 
31 individuals of the above species distributed over the surface. 
A. curious example of fusion between two shells also occurs, which 
points to the ability which this genus may possess of forming 
colonies and large masses of almost indefinite size, providing the 
growing test is not broken up by predatory fishes or by mechanical 
means. 
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CARPENTERIA RHAPHIDODENDRON, Möbius. (Pl. 35. fig. 2.) 

? Polytrema brunnescens, J. D. Dana, 1849, U.S. Exploring Exped., 
Atlas Zoophytes, p. 707, pl. 61. fig. 3. 

Rhaphidodendron album, Mobius, 1876, Tageblatt der 49 Versammlung 
deutscher Naturforscher und Aerzte in Hamburg, p. 115. 

Carpenteria rhaphidodendron, Mobius, 1880, Beiträge zur Meeresfauna 
der Insel Mauritius und der Seychellen, Berlin, p. 81, pl. v. figs. 6-10, 
pl. vi. fig. 1-6. 


It is possible that the specimen which Dana described as * pale 
brownish, thick incrusting, cavernous, surface gibbous, lacerate 
and very irregular," is a young specimen of the above species. 
Since the full-grown form has been so admirably figured and 
described bv Móbius from Mauritius, it is unnecessary to further 
disturb the nomenclature by substituting Dana’s name. 

This species is very much in evidence in certain parts of the 
core obtained from Funafuti, where it sometimes constitutes 
thick layers between the ordinary foraminiferal sand and reef- 
rock. More often, however, it is represented only by fragments 
broken down to a more or less uniform size, as though by the 
agency of browsing animals. 

C. rhaphidodendron appears to be most at home in depths 
between 63 and 80 fathoms. 


CARPENTERIA SERIALIS, sp. nov. (Pl. 35. fig. 3.) 


Test hyaline, somewhat glassy or polished in texture, consisting 
of more or less numerous chambers sometimes shaped like a 
calabash or water-pot with a distinetly spouted aperture placed 
a little eccentrically, at others of a combination of flask and 
long cylindrical spout. The apertures, in fresh specimen, 
armed with sponge-spicules. Chambers arranged in roughly 
linear fashion or in a meandering series. Adherent to reef-rock. 
Diameter of the chambers at their base 1-2:25 millim. Diameter 
of aperture about :3 millim. This organism appears at first 
sight to bear a deceptive resemblance to certain forms of 
Polyzoa. 

Found at Tutanga, 200 fathoms. Frequent. 


Chapman. Linn. Soc. Journ. Zoor. Vor. X XVIII Pr ig 


F. Chapman ad nat, del. 
ME Parker lith. 


Parker & West imp. 
REEF-BUILDING FO RAMINIFERA FROM FUNAF ORARIE 
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V. A SUMMARY of the FORAMINIFERA found at DEPTHS from 
16-200 FATHOMS ROUND FUNAFUTI, in dredgings made by 
Messrs. HALLIGAN and FINCKE. 


In this table the results of the detailed examination of the 
sands obtained during the latter part of the work of the 
Expedition, in 1898, are given. 

The columns are arranged in order of depth, the localities 
occupying a secondary place. The reason adduced for this is 
that in the case of Foraminifera from the loose sands found 
either in shallow or fairly deep water the temperature seems to 
be a more important factor than local surroundings; whereas 
in the case of the reef samples the organisms are largely dependent 
upon environment. 

The dredgings include, besides Foraminifera, the following 
organisms—Calcareous Alge ( Halimeda, Corallina, Lithothamnion, 
and other genera), Caleisponges and loose spicules, Aleyonarian 
spieules, Serpule and boring Annelides, Polyzoa, Ascidian 
spicules, Lamellibranchiate shells, Heteropods, Gasteropods, 
Pteropods, Echinodermal plates and spines, Ostracoda (chiefly 
Bairdia and Loxoconcha) and other Crustacea. 


In the annexed synopsis of species from the Funafuti Atoll, 
for the sake of uniformity of treatment and in order to enable a 
comparison with the Synopsis given in my former paper (pp. 206- 
209 of the present volume), the following significations are 
used :—v.r. =very rare, r. = rare, f. = frequent, c. = common, 
v.c. = very common. 


LINN. JOURN.—ZOOLOGY, VOL. XXVIII. 28 


MR. F. CHAPMAN ON THE 


a mmer «mueren | 


398 


D | “ee “ee ... | ... | DER wee ... ... | ... | CY | ... | "299229929899 £ptag 50259112018 "IGA ce [11 m 
| “1 on cs MES ay C a ll A EL MI OK OT ‘8240902172 Dunn TE 
H "UA Ban .. 404a. Ver OO ALLEM Ol dro 

‘4 a ope n mes EN ne xes ... ees ooo» ocior E DAAROOR ce TEE OO ER JOHN DIDUILO [73 “Bl 
m DE | vos see ... ... ... eae "E Apuq ant iip Bp] i “81 
SE) e. "I “I ... ses '9 Oso | roo josooosoccecocctesecsvveetece Apeag 'ofapum mop [T1 T 
Mee ES 5n 3 | Ss | BI EER AG DES. £peig pınıdasınuaz m ‘OT 
y y a lua lara cp © | E | EE S a too CES monbzo], DB T “el 
! ME eee ... G Brie Pele Doo RD ROT banco cod € D 
ES DA | “OOP UND ED ` FT 
pte ado Gut OSB eoe EE EE DIR AK SA -aou de Dmaand Ch 
i 4 N EE OD EE EED menbaar, *peegadaua 113 SI 
"TA "d JOY ODD “n ef OC? ... Kai ... SN A OST *54njo2a0/" “ATA [11 [11 "qn 
T A ... ... n ... D | see | ttt tt erecti] tttm “TOP ‘pppu [1] ‘OL 
ni ... UA VA | | ese Vertreter er ..o.oo.oo. OP DYPGUEY [11 6 
H 9 1 DUE UA REN b EE EE IE EE GN “MOP Pvavoxo 5 Ki 
e e ess | soa | ses | see | see | ann jette Ihm emt n Apragy * DISNGOd vuanoogondg of 
En es Apeag *DININIUUIP *AVA i '9 
"TA ... ... ses "UA oes ... ec | vorne» OSO OA OSADO DO! T neo) suobund (€ “q 
Tes 2 000 | asa || ooo. || ex ee iconos D HOP “obu01q0 vunmoong $ 
| on sae || code llécenoos Benson sese m rase “AY Y 7 “e 
.. "UA “TA els eed o ala Meisie ea da se dien als ed ooUBIA(T ‘phn pion) [11 'G 
VA Wi ... vee on) see. EE EE Kpeaq *p)portpa2p DADINIIRN ‘I 
Gl mI GIRI mll al zia Sl 2 
= E E c S " S . D . S . 
EE S ees a | S IRE & 
be |æ |E Eb o ao mel || ‘eel eel] 
E E © E e mu de c = S le 
E Ss | > B © g 3 4 = 4 | 
ER elm, Udi gies | Vile] |e | 
| A ee | onen TR 
“FI SIS £ ES | 
bo I E | | 
> e Cy © comico | bm 
SI SS. 3| 5| & SA el) Oo) ar, o |] 
S 
< z z x x x E Š z z | 5 | 
Se = u 
- L E EE 


‘SILONLVA 00% OL 91 HOYA ARA ILOAVNOH THT FAISLNO ANNCA VUATININVAOY FHL AO TAVE 


x96 


a EE TOR Y 
Se SLONOV ACNE ON) sees vc seis EE Elek A || gas 
x iricarinata (d’Orb.)  ...... Y as EE N 
var. Terguemiana, Brady SEERDE EE EE. re ese] RT. cd 
T SORIA AT) Bess Par | oc EMS o EM E O A EN o 
5 Cuvieriana (d'Orb.) | .....:......... ee men |... 1 IW x 
S natalia (QUO) ooo ee ale. Me |. | N AE Ee ln. Mos a 
En endlose (NEBEN) aaosasnsogstocooncentotascono EE: re NE. ver n | or Os sss || eoo STR IG: 
Eege, E | os. | ac, | | 
IIT TT 
y agglutinans (MO ne es 
e lekea OR E - 


Elke ge. | E due kl, EN vor 
^ Linneana (VOrb.) .... aon || soe || noel eos sl Sale S IP v.r. 
" bicornis (W. $ J.) Se soon VS ese le ler so van 


o Cicone Brody aa RETE X AE 
o oblonga (Mont.) ......... vr Iesse ee al i cell in 
o amygdaloides, Brady |.............-. eere eene 
5 Bosciana (d'Orb.) | ...... 
e Funafutiensis, Chap. 
G cultrata, Brady EE UOCE 


macilenta, Bradya an ee Ra 


5 lineata, Brady EE EE A oa | ecc. || ilum oe Del a] eene te E GE reso as | ER 
T ADAE EE GE 


var. inornata, Brady à EE Es | Sanc T 
Ophthalinidium tumidulum, Brady gg: Be soe oc sul] oe : A i SP, 
T COPNU, SD, NOV. Gere RA Ee NE : r 
Hauerina compressa, d'Orb. sees AR NE AR D 


ys ornatissima (Karrer) ............... sou |) gon | ES ee | |) Ho vc coo | ses cc Ed 
Planispirina exigua, rady e E voel) aas | not || VER ee EE el 
communis, Seguenza 

Sigmoilina celata (Costa)......... : 


253-1 n EEN A || e, a. 


"UITOLY ILOAVNOY AHL JO VAH4AININYAOI 


668 


MR. F. CHAPMAN ON THE 


400 


| ! | 
I 
l M "pr LL — pap q S ausge | “Lh 
aoo ou re os Pi E Ke re rund 175970 no rds DUMOQMD,) | “OL 
| I | eset (N doof 'avaurnbs et? “GL 
d i Tal“ | HEN AD Dou | SE DILL Es Lowri = EZ) 
TA Wi ... “I ... se) LA VA EE (ES OOOO O DOCU 2 Per -deqg 's28121824.02 DIUWOPPOH cn 
... . He DA " .r ae os Mesa e CES 10429 *pnDo4bbD pumpionopq Toy], 
"UA DA ... PUN D 3 UA TAIEREA a i PTT esse edele eed se “OP PUPULOUII) purpsdoI T 
UA . .. ... D tee .. ane ... P TD m peu UNUU DI "02, 
oh m i : dc no E “=== COP) sunumybb» rr '09 
"TA . ... s .. seven amt? "AOL ‘dg *12120]28892 té '89 
SAU oe | «se AE EG Ee NES EE l 528500 ummußvaydojdaft "Jo 
3n .. ` m one , [ste sessse sees dees es Tm (3405300) enanad.oog Doy door "99 
"UA L'A 2 UO|WACCHWA OA] oA HES ae ee EE EEE (Spreag) SUIISIPUOL [ mu uoDpgy “G9 
VA doo | boo VA ... .. ` ... TOME HEEN Che gl 12980] DUO "F9 
au -0 DER cos || er S VA “1 NUT | “I DOG T eerte . s.. WUT *pgp us] dutos A "eg 
UA ... oe .. SR A AN EES SS vo (te vecoarsonco: artt roo... dau) wodnp H 69 
Hi on n = og VA d DR] CA | uA KI Hi ETE EED TTD (wuer) sypurhinue SONO "LU 
| VA ... H ... ... TM DÉI "dego *2902]08 6 66 ‘09 
"CA | voer * UNSL) “SY (wnapıshiwuon ) Ñ “69 
“A SEA DEE | " ... TE RRR RRR KR RRR KR KKK (qosqug) 800129140 H 89 
"UA mn oe VA on Hr | UA ae S cipe EE r OOO WEE GE *engnj4od. s1do.4242,] Ld 
ET “es coc ... ... Hi | 999 DO male) d BOBO oo »sesssvosvaseceneveson ssueq ‘swanjonur »undsnuto/) 9G 
dE T A — 3 ET EER EE EE = ede R ss E 
Blslel2/ ngu wu E Alam) al] my, 4 
S H Ee REG : El E 
cec ce. Eer sc 
= ec) 
E trela e e e t Mg e | ty Hi | rg 
© S Ei E 9 E 5 => t3 lac = = 2 
E: BS Ss Bis AE = His S 4 p 
EE AAR ie |P A “OWEN ON 
Ka | S zr || SM. 4 Gë 
Ou T e * = ga = e 
je || zs Lo m | ` si 
Whe | Sil ala] sl Ie] sl] e | e| e» t9 o 
Sl Sala tells) ei oue esu mes] ES 
= H 
e Sl S x = = E z S = = = a 


"(pouuiguo») 90101 OOG 9 91 


WO] 4994 000 Y 919 9pisjno punog LA9UTLUVIO Hf 911 jo 9Iqurp 


78. 
79. 
80. 
81. 
pU 
83. 
84. 
85. 
86. 
87. 
88. 
89. 
90. 
91. 
92. 
93. 
94. 
95. 
96. 
97. 
98. 
99. 
100. 
101. 
102. 
103. 
104. 
105. 


106. : 


107. 
108. 
109. 
110. 


] 


EN COC CUCINA e E E EEES 
5 (E Brady boo RES Sy 
Z transversaria, Brady...... SE 
N COCO EE pe EE 
^ RULOS, GUESS. EE oen med moe 
t ECO, QOD, eege EE Ser 
T WAGED, aM B dns Score eso ne es Ss 
or op TITO, AI EE 
sagittula, Defrance ............ escort e Mer 
S S var. Jistulosa, Bri ady..... See A ees 
A siphonifera, Brady | ............. SE BE SE 
S Da HEG RT S 
Verneuilina spinulosa, Reuss ..................... s na 
Gaudryina rugosa, d'Orb................ sss. E eese] ins 
5 attenuata, Sp. DA ooe 
rotunda, SP. nov. SS T a isa 
Valvulina fusca (Wil ME sense] au 
Clavulina angularis, d'Orb.... .................. secre 
> COMMUNS ANOLD sengen B D 
e CGE, IICT 
Bulimina elegans, d'Orb., var. exilis, Brady ....... iine 
^ Edik na, A Ehe EE ie. 
T OANA, TOO Ye eer 
o convyoluca, Wal re: DE 
Virgulina subsquamosa, Egger s.s.s. Sal = 
» Snoei ME EE 


` Difarina limbata (Brady) ...... jut ees sss aaa Re 


Bolivina textularivides, Reuss............ ee EA a HE 
E punctata, dO Vos 
Eer Diady. eee 
e dilatata, Reuss . | 
y alle, J HHR daboge Zoe 50 l 
Se S NN Ee SE 


Te 


vr 


VO 


r. 


AA, 


NP, 


vr. 


V.C, 


"IIOLY 1L04VNAO4 THL 40 VHEEINIKVHOZ 


TOF 


Table of the Foramiuifera found outside the Funafuti Reef from 16 to 200 fathoms (continued). 
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Vote on New Species from the Sands of the Reef-slope. 


SPIROLOCULINA PARVULA, sp. nov. (Pl. 36. fig. 5.) 

Test ovate, complanate, extremities produced. Oral extremity 
usually terminating in a tubular prolongation, with an everted 
rim. Segments few and broad, marked by salient sutural edges ; 
surface of segments more or less excavated. Length *85 mm. 

Off Tutanga, 200 fathoms ; frequent. 

Affinities.—This form seems to be intermediate between 
Brady's Spiroloculina limbata var.* and Terquem's S. ¿mpressat. 
From the former of these it differs chiefly in its smaller size and 
spouted orifice, and from the latter in haviug a more cireularly 
ovate outline. 


OPHTHALMIDIUM CORNU, sp.nov. (Pl. 36. fig. 6.) 

Test ovate, eompressed ; the early spiral tube small aud neatly 
coiled; the later Spiroloculine segments large and few in number, 
and partly concealing the spiral portion of the shell The later 
segments have a thin peripheral flange, as in O. inconstans. 
Aperture trumpet-shaped and opening towards one side of the 
test. Length of test *5 mm. or less. 

Off Tutanga, 50-60 fathoms; rare. 


HAPLOPHRAGMIUM cassis (Parker). (Pl. 36. ñg. 8.) 

Lituola cassis, Parker, 1870 (in Dawson's paper), Canad. Nat. n. s. 
vol. v. p. 177 ; p. 180, fig. 3. 

Huplophragmium cassis (Parker), Brady, 1884, Rep. Chall. vol. ix. 
p. 904, pl. xxxiii. figs. 17-19. 

The tendeney in our speciinens is for the oblique chambers to 
be subdivided, giving an appearance like that of Casszdulina to 
the test. The species is, however, extremely variable. Until 
Mullett recorded this species from the Malay Archipelago, it 
appeared to be eonfined to the colder areas of northern seas. 

W. of Tutanga, 35 fathoms; very rare. 


HAPLOPHRAGMIUM TESSELATUM, sp. nov. (Pl. 36. fig. 9.) 

Test moderately thin, compressed, the spiral commencement 
subeircular in outline, septation very obscure; later chambers 
few, constrieted at the septal lines, aud arranged in an irregular 
rectilineal manner. Surface of shell marked by polygonal areole. 
Length of test 1:8 mm. 


* Rep. Chall. 1884, vol. ix. p. 151, pl. x. figs. 1, 2. 
+ Mem. Soe. Géol. France, ser. 3, 1878, vol. 1. p. 53, pl. x. fig. 8. 
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Affinities.—The nearest allied form to this species is H. cal- 
careum, Brady *, but the latter has the initial portion of the test 
more inflated, and is composed of irregular caleareous particles, 
The test in H. tesselatum is formed of angular chips cemented 
by a harder substance which stands out in relief above the frag- 
ments themselves. 

Off Funamanu, 50 fathoms ; very rare. 


GAUDRYINA ATTENUATA, sp. nov. (Pl. 36. fig. 10.) 

Test elongate, somewhat sinuate or twisted ; commencing with 
a sharply triangular series of chambers arranged triserially, 
followed by an irregular textularian arrangement, and finally by 
two or three pairs of subglobular chambers. Length of test 
about 1:3 mm. 

Affinities.—This species is not unlike G. baccata, Schwager y, 
but differs in having an aeutely angular commencement, and the 
test is much more attenuate. 

W. of Tutauga, 35 fathoms ; rare. 


GAUDRYINA ROTUNDA, sp. nov. (Pl. 36. figs. 11 a~c.) 

Test short and stout or subrotund; the earlier triserial chambers 
are subglobose, and these are quickly followed by subglobose 
chambers slightly flattened laterally and arranged in a biserial 
manner. Aperture a crescentic textularian slit. Shell-wall 
arenaceous, somewhat coarse in texture and whitish. Len eth of 
test about 2:2 mm.; greatest width 2 mm. 

At a first glance this species might be taken for Vernewilina 
propinqua, Brady £, which, however, is distinctly biserial in the 
later part of the shell. 

This species was found only at one locality, and the specimens 
in point of size are all much alike. 

Off Tutanga, 200 fathoms; frequent. 


BIFARINA LIMBATA (Brady). (Pl. 36. fig. 12.) 

The general tendency of this species as it occurs at Funafuti 
is, when fully developed, towards the dimorphous genus Bifarina. 
It has the later chambers arranged in a uniserial manner, and 
they are connected internally by a siphonate tube, terminating 
in a phialine aperture. The general arrangement of the test 
in our specimens is less distinctly textularian than in the 

* Rep. Chall. 1884, vol. ix. p. 302, pl. xxxiii. figs. 5-12. 
t Novara-Exped., Geol. Theil, vol. ii. 1866, p. 200, pl. iv. fig. 12. 
1 Rep. Chall. 1884, vol. ix. p. 887, pl. xlvii. figs. 8-14. 
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recognized specimens of Bolivina. The best specimens in the 
Funafuti dredgings come from Funamanu, 150 fathoms, and 
from Tutanga at 200 fathoms. For other occurrences, see 
Table, p. 398. 


CRISTELLARIA MIRABILIS, sp. nov. (Pl. 36. fig. 15.) 

Test complanate, subovate; broad at the distal end, narrowing 
towards the aboral end, which carries an alate margin. The 
commencement of the shell has two or three small imperfect and 
crescentie costule on the lateral surface. Sutural lines faintly 
marked, oblique and recurved towards the oral margin of the 
shell. Length 7 mm.; approximate breadth 5:5 mm. 

Off Tutanga, 200 fathoms; very rare. 


GLOBIGERINA SUBCRETACEA, sp. nov. (Pl. 36. figs. 16 a, 5.) 

Globigerina cretacea ?, Brady (non d’Orbigny), 1884, Rep. Chall. vol. ix. 
p. 596, pl. Ixxxii. fig. 10. 

The above recent species has hitherto been referred to the 
Cretaceous type of G. cretacea. There is, however, no reason for 
retaining that name for the recent specimens, for they differ 
essentially from the typical Chalk Globigerine. The recent 
specimens have a thick structured shell-wall: the chambered 
whorls of the test are few, and tbe spire 1s depressed or even 
excavate. 

Brady remarks *, concerning these recent forms:—'“1 have never 
met with recent specimens, either amongst surface-organisms, or 
in bottom-ooze. which presented exactly the same characters as 
the typical Cretaceous variety ; though shells similar in general 
conformation, and more nearly related to Globigerina cretacea 
than to any other recognized modification of the genus, are not 
uncommon in certain localities." 

This species, in common with others of the same genus, 
increases in frequency in the deeper dredgings taken round 
Funafuti. 


SPIRILLINA DECORATA, Brady, var. UNILATERA, nov. (Pl. 36. 
figs. 17 a, b.) 

Test with one face having the whorls rounded and the surface 
smooth, or with traces of linear markings across the tube; the 
other face resembling that of the type form S. decorata, Brady t. 
Diameter of test ‘25 mm. 


* Rep. Chall. 1884, vol. ix. p. 597. 
T Ibid. p. 633, pl. Ixxxv. figs, 22-25. 
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The inequilateral modifications of Spirilline are not unfrequent 
at Funafuti, and are of much interest since they point to the 
rotaline affinities which the genus has towards shells of the 
trochoid type. The smooth, more or less tumid surface may be 
regarded as the superior, and the ornate surface as the inferior 
face. 

Off Tutanga, 200 fathoms; very rare. 


CYMBALOPORA (TRETOMPHALUS) INVERSA, sp. nov. (Pl. 38. 
figs. 18 a-c.) 

Test with the earher chambers arranged as in Cymbalopora, 
followed. by an inflated subspherieal series enveloping one face 
of the earlier segments. In this species the secondary inflated 
portion eovers over the superior primordial face of the shell, 
whereas in C. (T.) bulloides the reverse is the case*. The 
inflated shell has the surface often coarsely perforate as in 
C. (T.) bulloides, but not invariably so. 

A section passing through the test in a median direction (that 
is to say, vertically through the spire) proves this species to be a 
remarkable case in which the sarcode and accompanying test have 
been drawn back, so to speak, over the earlier part of the shell. 
The inflated shell, agreeing with the “ brood-chamber ” in 
C. bulloides,is in our Funafuti specimens almost invariably filled 
with an (?) aragonitic deposit showing a distinctly radial and 
concentric structure. The external coloration of the inflated 
part of the shell is milky-wbite. 

Width of test ‘45 mm. 

W. of Tutanga, 35 fathoms, common; off Funamanu, 50 
fathoms, very rare ; off Tutanga, 200 fathoms, frequent. 


PULVINULINA PUNCTULATA (d’Orbigny), var. SCABRA, nov. 
(P1. 36. fig. 19.) 

The present variety differs from the type essentially in the 
eoarse scabrous surface of the test, evidently the result of a 
secondary thickening of the shell round the exterior of the 
perforations or. tubules of the ordinary shell-wall. Greatest 
diameter of test 2:4 mm. 

Off Tutanga, 200 fathoms; rare. 


* Rosalina bulloides, d’Orbigny, 1839, Foram. Cuba, p. 104, pl. iii. figs, 9-5. 
Cymbalopora (Tretomphalus) bulloides (d’Orb.), Brady, 1884, Rep. Chall. 
vol. ix. p. 638, pl. cii. figs. 7-12. 
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In addition to the 273 species and varieties above recorded, 
from the sands of the reef-slopes, the lists previously given, 
exclusive of the lagoon fauna, include 19 other forms, namely :— 

Vubecularia Bradyi, N. lacunensis, Biloculina irregularis, 
Spiroloculina canaliculata, Miliolina trigonula, M. Boueuna, 
AM. tricarinata var. Bertheliniana, Peneroplis (Monalysidiuri) 
eylindracea, Orbitolites complanata var. plicata, Verneuilina 
Davidiana, Discorbina tabernacularis, D. acuminata, Planorbu- 
lina acervalis, P. retinaculata, Carpenteria serialis, Calcarina 
Spengleri, C. hispida var. pulchella, Tinoporus baculatus var. 
Jlorescens, and Polystomella striatopunctata; thus bringing the 
total number to 292 species and varieties. 


VI. Nores on the DISTRIBUTION of some of the SPECIES of 
FORAMINIFERA from the REEF-SLOPE at FUNAFUTI. 


The shallow-water deposits of modern coral-reef areas are 
generally believed to contain, as a rule, few species of Forami- 
nifera, but what is lacking in variety is usually compensated for 
by quantity. The exceptions to this rule are the faunas recorded 
from Raine’s Islet, Torres Straits, and the present one from 
Funafuti. At the first-named locality the total uumber of 
Foraminifera found by Brady was 255 species and varieties. The 
unmber now recorded from the outer reef and beach of Funafuti 
amounts to 292. Ata casual glance, however, the beach-sauds, 
even at Funafuti, are apparently composed of about half a dozen 
forms, and it is only by a detailed examination of samples taken 
in the locality from various places and depths that we have been 
enabled to record such a rich foraminiferal fauna. 

It will be as well to consider the distribution of certain of the 
Foraminifera met with to the present time on the reef-slope of 
Funafuti under three heads :—the encrusting or reef-forming 
foraminifera; the bottom-living forms; and the pelagic species. 


The Encrusting Foraminifera. 

Those which call for special notice on account of their profuse 
growth are Carpenteria rhaphidodendron and Polytrema plauum. 

The depth at which C. rhaphidodendron finds its habitat is 
very clear from tbe records obtained, for it was frequently found 
in two localities at depths of 60 and 80 fathoms. Fragments 
were also recorded from a sample at 180 fathoms; a doubtful 
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occurrence at 240 fathoms is recorded. The massive Polytrema 
planum is found at almost all depths from shallow water to 200 
fathoms, but it appears to attain its highest development at a 
depth of 80 fathoms. It is well distributed round the atoll. 


The Bottom-living or Benthos species of Foraminifera. 

The species likely to be useful in affording data as to depth 
and other couditions of existence, in conjunction with the 
information derived from an examination of the consolidated or 
sandy material from the deep boring in the atoll, seem to be the 
following :— 

Orbitolites marginalis.—This species occurs in its highest de- 
velopment aud most frequently in the beach-sauds, where at one 
place it is excessively common. It is also abundant at depths 
of 89 and 36 fathoms. At other depths it is found in less 
profusion, and is rare at 200 fathoms. 

O. duplex.—Although this is a common species in certain 
parts of the core from the main boring, it is by no means 
so in the dredgines, for it never occurs in larger numbers 
than three or four in any of the samples. It is found as far 
down as 200 fathoms, but is very rare at that depth. 

O. complanata.—This is recorded from three samples of beach- 
sands, aud occurs at two of them in abundance. It is some- 
what rare at the various levels down to 200 fathoms, excepting 
in one spot at a depth of 60 fathoms, where it is common. 

Alveolina Boscii.—This is another species which occurs in the 
deep-boring at certain places with some frequency, but which is 
only found in two places on the reef-slope, at 36 fathoms and 
50-60 fathoms. A solitary specimen was notieed adhering to a 
reef-fragment from the shore. With regard both to this species 
aud Orbitolites duplex, either the conditions at the present time 
and those of the past when the atoll was being built up differ, 
or, as is very probable, the species noted are extremely local 
in their distribution, and thus have been overlooked by the 
collector. 

Calcarina hispida is very common in certain of the beach- 
sands, and is also fairly abundant at depths of 35, 36, and 60 
fathoms on the reef-slope. 

Amphistegina Lessoni and Heterostegina depressa occur at all 
depths at Funafuti down to 200 fathoms. Both species are at 
their best, in point of size, at about 36 fathoms. 

Cycloclypeus Carpenteri.—This species is recorded as occurring 
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in comparative abundance from 50 to 200 fathoms. At a 
depth of 50-60 fathoms it appears to be in greatest profusion, 
associated with form B. 


The Pelagic Foraminifera. 


On reference to the foregoing Distribution Table it will be 
noticed that the pelagic species found in the dredgings almost 
uniformly increase in number according to the depth of water, 
and concurrently as the open water of the ocean is approached. 
This is exactly what might be expected, since the sides of the 
atoll present an even slope, and there are no other islands in 
the vicinity. An exception to this rule is Globigerina conglobata, 
which is frequently found in the shallow sands round the atoll. 
The thickness of the test in this species is a striking feature, 
and is comparable with other pelagic forms originally thin- 
shelled, but which become possessed of a thickened shell-wall on 
assuming the conditions of hfe in common with other bottom- 
living forms. 

The list of pelagic species occurring at Funafuti is as 
follows:— Globigerina bulloides, G. bulloides var. triloba, G. rubra, 
G. Dutertrei, Œ. pachyderma, @. suberetacea, E. equilateralis, 
G. conglobata, G. sacculifera, G. digitata, G. dubia, Orbulina 
universa, Caudenia nitida, Spheroidina dehiscens, Pullenia 
obliquiloculata, Cymbalopora (Tretomphalus) bulloides, Pulvi- 
nulina Menardii, P. tumida, and P. canariensis. 

The pelagic species noted from the beach-sands are Globigerina 
sacculifera and Cymbalopora (Tretomphalus) bulloides; whilst 
from the shallowest dredgings of the lagoon on the open side 
small specimens of Globigerina bulloides and its variety triloba 
have occurred with some frequency. 


In bringing to a conclusion the main results on the Forami- 
nifera of the dredged material down to 200 fathoms from 
Funafuti, it gives me much pleasure to reiterate my sincere 
thanks to those who have so carefully collected the material 
upon which this examination has been based; as well as to 
Prof. Judd, C.B., for facilities very kindly afforded for studying 
the collections at the Royal College of Science. My thanks are 
also due to my wite for assistance in elaborating this work, and 
to Mr. E. J. Tailin for his help in the selection of specimens. 
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